Glucocorticoids potentiate the action of atrial natriuretic polypeptide in adrenalectomized rats.
Adrenal insufficiency in human and rat is associated with an impairment of the diuretic response to water load, and only glucorticoids (GCs) restore this deficit. Our observation that GCs potentiate atrial natriuretic polypeptide (ANP)-stimulated cGMP production in cultured renal cells prompted us to examine the possibility that GCs may restore the diuretic response through the potentiation of ANP action. Initially, changes in urine volume and ANP levels were studied in adrenalectomized (Adx) and sham-operated intact rats after an oral water load of 5 ml/100 g BW. Urine volume after water load was 4.5 +/- 0.5 ml/30 min in the intact rats, whereas it was 0.8 +/- 0.2 ml/30 min in the Adx rats. In the intact rats, a significant increase in plasma ANP level was observed 30 min after the water load, whereas no increase was observed in Adx rats. This defective ANP response may be involved in the impairment of the diuretic response in Adx rats. Indeed, pretreatment of Adx rats with dexamethasone (Dex, 20 micrograms/100 g BW) increased plasma ANP levels even before water load and improved diuretic response. Subsequently, effect of iv administration of human or rat ANP at a pharmacological dose (2.5 micrograms/100 g BW) on urine volume, osmolarity, and urinary excretion of cGMP, and sodium was studied in Adx rats that received an oral water load 30 min before ANP. Dex treatment was achieved by per os administration 3 h before the ANP injection. In Adx rats, the urine volume after ANP administration was 1.2 +/- 0.1 ml/30 min, and pretreatment with Dex markedly increased the urine volume to 6.3 +/- 0.4 ml/30 min. Dex also increased ANP-induced osmolar and sodium excretion by 2.6- and 2.9-fold, respectively. Although urinary excretion of cGMP was increased in Adx rats by ANP administration, a further significant increase was observed by the pretreatment with Dex. Injection of (Bu)2cGMP to Adx rats pretreated with Dex resulted in a significant increase in urine volume and osmolar and sodium excretion. However, no significant increase in urine volume was observed in Adx rats not pretreated with Dex. The present study suggests that GCs restore the diuretic response to acute water load not only by increasing the secretion of ANP but also by potentiating ANP-stimulated cGMP production. Furthermore, GCs may augment ANP action at one or more steps other than cGMP formation because administration of (Bu)2cGMP to Adx rats did not correct the diuretic response to water load.